Abstract-Infertility is the inability or failure to conceive or impregnate after at least one year of unprotected coitus and most of those who suffer from infertility live in developing countries. Its management is supposed to be an important component of reproductive health services. In Nigeria, when infertility occurs, couples seek various treatments, including assisted reproductive technologies. Assisted Reproductive Technologies (ART) is a novel technology which raises a number of challenges with which society has to cope. This review paper describes the issues, goals, prospects and problems of ART in Nigeria. Crucial issues such as the methods of ART available, the cost of ART, statistics of practice and results of ART are discussed. The role of the Government and some non-governmental organizations is outlined. The paper stresses the role of research in solving these problems and finally suggests preventive strategies which may be adopted in other to reduce the incidences of infertility in Nigeria.
I. INTRODUCTION
Infertility is a major public health problem with devastating consequences. Throughout much of sub-Saharan Africa, several reports [1] [2] indicate that infertility extends beyond the loss of human potential and unrealized self. It is a cause of physical, social and verbal abuse of couples affected. The quest of infertile couples to resolve the problem of infertility has resulted in the patronage of various treatment outlets with different treatment options. A range of medical treatment options exist for infertility, which fall into two broad categories: Low-tech treatments, which accounts for more than 95 per cent of modern, medical infertility treatments. They are those that do not involve the retrieval of oocytes or fertilization outside the body, which often include the use of fertility drugs to stimulate superovulation, the development and release of more than one egg per ovulatory cycle, and intrauterine insemination, a process by which sperm are placed inside a woman's cervix to facilitate fertilization and pregnancy; and high-tech treatments, also called Assisted Reproductive Technologies (ARTs) [3] .
Assisted Reproductive Technologies (ARTs) refers to all treatments or procedures that include the in vitro (IVF) handling of human oocytes and sperm or embryos for the purpose of establishing a pregnancy. This includes, but is not limited to, in vitro fertilization and trans cervical embryo transfer, gamete intra fallopian transfer, zygote intra Since the first 'test-tube baby' Louise Brown was born in Britain in 1978, more than a million children have been born through assisted reproductive technology (ART). The original IVF technology involved mixing eggs and sperm in a laboratory dish (in vitro fertilization or IVF) and then implanting the resulting embryos (embryo transfer or ET) into the womb or uterus. The technique was developed to help women with blocked fallopian tubes and who, apart from their blocked tubes have no additional fertility problems. Since early studies suggested that the new technology was without additional risk to mother and baby, IVF soon became widely accepted and modified developments and the treatment of complex types of infertility became available [5] .
Since the prevalence of infertility in Nigeria is high compared to most other African countries for which data are available [6] , there is a potentially large demand for ART services in Nigeria. This paper therefore examines the issues, goals, prospects and problems of ART in Nigeria.
II. ART IN NIGERIA
Infertility is viewed as an enormous problem by women everywhere but their responses to the problem varies worldwide. Due to the social and cultural factors attached to motherhood in Nigeria, women go through various health-seeking or fertility-seeking modes due to internal and external pressures.
Over the last two decades, Assisted Reproductive Technologies (ART) that assist reproduction increasing the chances of conception has rapidly increased. The number of countries now practicing ART has multiplied many times and it is available throughout Asia, the Middle East, South America, and parts of Africa. Table I below shows that virtually all forms of ART are now available in Nigeria and other sub regions namely: artificial insemination by husband (AIH), donor insemination (DI), in vitro fertilization (IVF), gamete intrafallopian transfer (GIFT), zygote intrafallopian transfer (ZIFT), intracytoplasmic sperm injection (ICSI), embryo freezing and embryo donation, surrogate motherhood. The most widely practiced methods in sub Saharan Africa countries are AIH, DI, and IVF [7] , [8] , [9] , [10] . However, with all these advances, there are scientific, [12] .
There were successes recorded from IVF in the whole of West, East and Central Africa which shows that assisted reproductive technologies are feasible and successful in low resource settings where staffs are trained and equipment are available [13] . Ajayi et al [14] reported two cases of successful ICSI from a private IVF clinic in Lagos, Nigeria. In one case, a man had no sperm in his semen, so sperm were extracted from his testes. ICSI and transfer of the resulting embryo into the uterus of his 38-year-old wife resulted in the birth of a healthy baby boy. In the other instance, a 31-year-old woman who had tubal infertility and whose husband had low sperm counts delivered twins after ICSI was performed. Table 2 shows the statistics of ART activities in some established centres in Nigeria.
health services, professional and social challenges which are still to be faced. One challenge that cuts across all others is how to make ART more widely available and affordable for all who need it in developing countries (15) . In addition, appropriate guidelines and regulations in most developing countries are lacking which is a serious drawback in efforts to improve the quality of the services provided.
III. CHALLENGES TO ART IN NIGERIA
According to [15] , there are important scientific challenges still to be faced in the field of assisted reproduction in spite of the tremendous scientific progress that has been made so far. This includes improving success rates which have been fairly constant, at around 25 % live births per cycle, until age of 34 years, when there is steep decline [16] .
In the process of improving success rates, it was opined that there is need to increase the chances for implantation through transfer of more than one embryo to the uterus which invariably increases the risk of multiple gestations [15] . A world collaborative report on in vitro fertilization (IVF) recorded a multiple birth rate of 29%, the majority of which are twins [17] . This issue of multiple gestations can lead to the shortage of gametes and also an increased risk of perinatal and infant morbidity and mortality.
Discussions of the new reproductive technologies bring forth multiple themes and cultural values, having to do with human rights and morality, gender roles, expectations about human developments and life transitions, the cultural construction of the body, the self and national identity [18] , [19] . Cultural and religious values and beliefs, as well as the health care infrastructure and economic development, influence the level of services provided in any one country. In most cases, when assisted reproductive technologies are available, they are provided by the private sector, making infertility services accessible only to the middle and upper classes [14] . In addition, the centers and physicians providing assisted reproductive technologies are often located in large cities, making it too time consuming and expensive for couples to access from more remote areas. Access to ART is limited by cost. It is not easily affordable because it is an expensive procedure. In Nigeria, a cycle of IVF costs about US$ 2000 -US$ 2700 (250,000 to 350,000 Naira) [10] . Therefore, for an average Nigerian, ART is not currently affordable and easily accessible since it is not done in the public sector because of lack of funds except in the private sector.
There are numerous ethical and social questions associated with the access-to-services in the treatment for infertility through assisted reproduction. One of the most troubling is the process of selection of patients in terms of their age, marital status sexual identity and medical conditions (such as HIV, infectious diseases, risk of harm for the treated or for the offspring). There are other ethical dilemmas regarding providing services in cases of alcohol consumption, the use of illegal drugs or social nonconformity [20] . ART is an issue with many facts that contribute to the ethical arguments surrounding it. It tends to give another meaning to parenting since it involves many people contributing to the procedure. This is done so as to maximize the chances of a successful pregnancy. In many countries, questions of parentage and legitimacy of children born as a result of ART involving a donor are unresolved. There are objections to this which are often based on preconceived ideas of what should constitute a family unit [12] .
There is the issue of the commodification of people which is a cloudier sub issue for ART since it could be argued in two ways. First, from the very beginning, when a woman decides to donate her eggs or a man his sperm, some people can argue that this is buying and selling of human beings or at the very least, the makeup of humans. The final factor that has had a major impact on the ability to perform many of the new reproductive technologies is the rapid technological advances that have occurred in the past two decades.
Despite these challenges, many developing countries have seen the introduction of new reproductive technologies through a global transfer of technology [19] . The expected roles of Government should include health financing of ARTs and Non Governmental Organizations (NGOs) should work to safeguard and expand the human rights, equality and preventive health of men and women. In addition, health providers and program managers can help clients safeguard their health by providing education on the biological causes of infertility and the links between untreated or improperly treated STIs and infertility. For example, an intervention in Nigeria utilized peer educators, school-based health clubs, and provider training to increase youth knowledge of STIs and STI treatment-seeking behavior [21] . It has been recommended that public health policy should invest in preventing the causes of infertility and leave the establishment of new assisted reproductive technologies to the private sector since it is unlikely to be cost-effective in the public sector [21] . Researchers advocate for governments to invest in more quality-control and regulatory policies to help prevent exploitation of patients in low-resource settings [22] . By offering infertility education and services, family planning programs in developing countries can build a positive image for their program and for family planning, even as they meet a widespread health need [23] . Family planning programs also can help prevent infertility by reducing STI and PID risks among their clientele [24] . In an effort to make much needed assisted reproductive technologies to developing countries accessible and affordable, some researchers are looking at public-private partnerships. These partnerships can bring technical expertise, research, equipment, and supplies to low-resource settings. At the same time, public-private partnerships can offer services at lower costs that are more realistic in developing countries. In addition, public-private partnerships can help influence the establishment of standards, regulations, and policies to safeguard the health of couples undergoing treatment [25] , [10] .
IV. SUMMARY, CONCLUSION AND RECOMMENDATIONS
Assisted Reproductive Technologies (ARTs) embraces all infertility treatments and it is a dynamic and rapidly developing field of medical practice in Nigeria especially in the private health sector. In spite of this, the techniques are still not available to majority of infertile couples with irreversible forms of infertility in Nigeria because it is unaffordable.
V. CONCLUSION
There are no States legislations, researchers that have documented the risks posed by ARTs, and the ethical, moral, legal and social issues raised by ARTs are unresolved. This is a major flaw to ARTs in Nigeria.
VI. RECOMMENDATIONS
In view of this, Government should make the issue of legalization, affordability, accessibility, management guidelines, licensing, and reporting systems a priority on their agenda.
